Partly dehydrated tobacco leaf tissue (Nicotiana rustica), stripped of the lower epidermis, was used to study the effect of kinetin on the rate of rehydration. Depending on the rate of rehydration in untreated tissue, kinetin either increased or decreased rehydration rates. The response to kinetin was very rapid and could be discerned in less than 2 minutes. On extensive dehydration, the tissue lost the capacity to respond to kinetin. Salinity stress, which decreases the endogenous level of cytokinins in the plant, conditions the leaf to stimulation of rehydration by kinetin.
Of the many chemical compounds which are known to affect permeability (11) , the plant hormones IAA (3) and gibberellic acid (4) are particularly interesting. Application of a relatively low concentration of either hormone to plant cells increases water permeability, whereas a decrease in permeability of the cells to water is observed at higher concentrations. No effect is apparent at intermediate concentrations.
Considering the known effect of kinetin and similar analogues on stomatal opening and transpiration (7, 9) , it was of interest to examine the effect of kinetin on water permeability of plant cells in general.
This communication reports a fast response of rehydrating tobacco leaf tissue to kinetin. The response is apparently related to the endogenous level of cytokinins. An abstract of this report has appeared (8) .
MATERIALS AND METHODS
The growth of the tobacco plants (Nicotiana rustica), the preparation of leaf discs free of the lower epidermis and the measurement of dehydration and rehydration were as described (5 Table   I shows that the stimulation of rehydration by kinetin was apparent even without the pretreatment with kinetin. The time course of rehydration shows that the effect of kinetin was very rapid (Fig. 1 ). The curves of such measurements indicated that kinetin exerted its effect in less than 2 min. The equations given in Figure 1 fit the time course of rehydration of the discs and suggest a response even within seconds. This is apparently the fastest response of a plant tissue to kinetin recorded in the literature.
The stimulation of the rate of rehydration by kinetin depended on the degree of dehydration (Table II) . The rehydration rates were similar if the discs were previously dehydrated to either 350 or to 600 mg per g fresh weight. but if excessive dehydration had taken place (600 mg per g fresh weight), kinetin no longer affected rehydration. Possibly kinetin was not absorbed by the discs after excessive dehydration. To test this possibility we compared the rates of uptake of '4C-labeled kinetin (50 1-M) by discs which had lost 360 or 600 mg water per g fresh weight. When the discs lost water to the extent of 60% of their fresh weight, the rate of uptake of labeled kinetin was 20 to 40% higher than in discs which had lost only 35% of their water content. Therefore. absorption of kinetin by the discs does not limit the stimulation of rehydration rate.
An efflux experiment with labeled kinetin was performed to test the possibility that a change of essential membrane structures, due to excessive drying, eliminates the stimulation of rehydration by kinetin. CaCl2 (0.5 mM) was included during the incubation of the tissue with labeled kinetin, since this incubation period was relatively long (30 min), but similar results were obtained without CaCl,. Figure 2 shows that when the discs had lost 300 mg water per g fresh weight, the rate of kinetin efflux was the same as from the control tissue.
However, the effltix of kinetin was greatly increased when the tissue had lost 600 mg water per g fresh weight, indicating changes of the membranes of the tissue on excessive drying (5) . Figure 3 shows that kinetin not only stimulated but could also decrease the rehydration rate of tobacco leaf tissue. When the rehydration rate of the tissue was low, stimulation by kinetin was observed, while the reverse was true when the 38 min, respectively, for the time required for dehydration. After dehydration, the discs were floated on water, sampled at the indicated intervals, blotted and measured directly for radioactivity. (Fig. 3) Rehydration of Leaf Tissue For treatment A, the nutrient medium of the stress plants was supplemented with 50 mNs NaCl, followed by 100 mm NaCl after 24 hr. The measurements were taken 1 day later (3rd day). For treatment B, the nutrient medium of the plants was replaced on the 3rd day by a fresh one, without the supplementary NaCl, and analyzed 1 day later (4th day). Dehydration and rehydration of leaf discs, without preincubation, were as described in Table I (1, 6 ) that salinity decreases the supply of cytokinins from the roots to the shoot and produces symptoms of cytokinin deficiency in sunflower and Plant Physiol. Vol. 49, 1972 tobacco plants, under-the growth conditions and with the same facilities used in the present report. Table IIIA shows that salinity stress reduced the rate of rehydration by 23% and induced a 15% stimulation of the rehydration rate of kinetin. These differences in rates are small, yet significant at 95% level. Table IIIB shows that after 24 hr of recovery from the salinity stress, the original rate of rehydration was again observed. At the same time, the original level of cytokinins is restored (6) . indicating that the level of endogenous cytokinins indeed may affect the rehydration rate.
